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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a heat leveling 
apparatus which can be applied to an article to be 
processed which is severely required for a temperature 
distribution precision such as a resin molding, a 
semiconductor wafer, and a liquid crystal panel and heat 
the article uniformly. 

SOLUTION: A surface plate 5 is composed of the first 
plate-shaped member 1 in which a prescribed amount of 
an actuation liquid 7 is sealed after the member 1 is 
evacuated and channel-shaped passages 6 are formed, 
and the second plate-shaped member 4 which is joined }MMM:> 
to the first member 1 to cover the passages 6 formed in 
the member 1. A heating means 14 such as a heater is 
fitted to the lower surface of the peripheral part of the 
surface plate 5 to heat the actuation liquid by the heating means 14. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equalizer which can heat or cool workpieces, such 
as for example, a resin cast, a semi-conductor wafer, and a liquid crystal panel, to homogeneity on the 
surface plate processed. 
[0002] 

[Description of the Prior Art] There are some which are shown in drawing 14 indicated by JP,9- 
327827, A, for example as a conventional equalizer. In drawing 14 , 1 is the 1st plate-like part material 
by which two or more annular slots 2 arranged concentrically were formed in the inferior surface of 
tongue, and two or more workpieces 3 are laid in a top face. 4 is 2nd plate-like part material joined to 
the inferior surface of tongue of the 1st plate-like part material 1 by soldering etc., as each annular slot 2 
is covered, and it constitutes the surface plate 5 with the 1st plate-like part material 1. 6 is two or more 
circulation ways formed by each annular slot 2 and the 2nd plate-like part material 4, and after 
evacuation is carried out to the interior of each, respectively, the working fluid 7 of the specified 
quantity is enclosed. 

[0003] If it is heated from the inferior surface of tongue of a surface plate 5 in the equalizer constituted 
as mentioned above as the drawing Nakaya mark shows, for example with heating objects (not shown), 
such as a heater, the working fluid 7 in each circulation way 6 is also heated, and it is spread to the space 
in the circulation way 6 sealed by becoming a steam, and this steam emits heat as condensation latent 
heat, and will liquefy by the top-face side where the temperature in the circulation way 6 is low. And the 
liquefied working fluid 7 flows down and flows back to an inferior-surface-of-tongue side inside the 
circulation way 6. By repeating these actuation successively, heat transport is carried out to the top face 
of a surface plate 5 from a heating object, and two or more workpieces 3 laid in the top face of a surface 
plate 5 are heat-treated, respectively. 

[0004] Moreover, there are some which are shown in drawing. 15 indicated by JP,1 1-320555,A as a 
conventional equalizer, and 1-7 are the same as that of the configuration of the conventional equalizer 
mentioned above in drawing 15 . From the 2nd plate-like part material 4, 8 is projected caudad and 
arranged, it is the slot 2 6 of the 1st plate-like part material 1, i.e., a circulation way, and two or more 
liquid pool **** open for free passage, and a box member is joined by welding etc., or deep drawing 
etc. carries out the 2nd plate-like part material 4, it is formed, and the working fluid 7 is stored by this 
liquid pool **** 8. Since it is immersed into the working fluid 7 stored in liquid pool **** 8, 9 heats a 
working fluid 7 directly and he is trying to evaporate it, heat transport effectiveness can be raised and 
highly precise skin temperature distribution can be attained. 10 is the lid attached in the rear-face lower 
part of a surface plate 5 through the spacer 11, and space 12 is formed between this lid 10 and surface 
plate 5 rear face. 13a and 13b are formed in a lid 10, are the inlet and derivation opening which 
introduce and derive cooling media, such as air, and can cool a surface plate 5 to predetermined 
temperature by introducing a cooling medium from inlet 13a, passing the space 12 of surface plate 5 rear 
face, and making it draw from derivation opening 13b. 
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[0005] 

[Problem(s) to be Solved by the Invention] Although it is the thing of the structure which carries out 
heat transfer of the heat from a heating object to homogeneity on surface plate 5 front face with the 
latent heat of the working fluid 7 which the conventional equalizer was constituted as mentioned above 
and enclosed after evacuation Since the heat release by the side of a periphery became large when the 
effect of heat dissipation from a periphery end face appears while a heat sinking plane product increases 
as it generally results in a periphery, the temperature by the side of surface plate 5 periphery fell 
compared with the inner circumference side, and there was a trouble that the soak property of surface 
plate 5 front face was not fully acquired. 

[0006] Moreover, other conventional equalizers have the trouble that structure becomes complicated and 
cost becomes high although liquid pool **** 8 is formed although highly precise temperature 
distribution can be acquired, and he is trying to make a heating object immersed into the working fluid 7 
in the liquid pool **** 8. 

[0007] This invention was made in order to cancel the above troubles, heating to a workpiece can 
perform it more equally, and it aims at attaining application to the workpiece of which severe 
temperature distribution are required, and low cost-ization. 
[0008] 

[Means for Solving the Problem] The equalizer concerning claim 1 of this invention constitutes a 
surface plate by the 2nd plate-like part material joined to the 1st plate-like part material so that the 
circulation way where the groove circulation way was formed in the 1st plate-like part material and the 
1st plate-like part material by which two or more formation was carried out may be covered, and it 
forms a heating means in the inferior surface of tongue of the periphery section of a surface plate. 
[0009] Moreover, a heating means lays the equalizer concerning claim 2 of this invention under the 
inferior surface of tongue of the periphery section of a surface plate. 

[0010] Moreover, the equalizer concerning claim 3 of this invention constitutes a surface plate by the 
2nd plate-like part material joined to the 1st plate-like part material so that the circulation way where the 
groove circulation way was formed in the 1st plate-like part material and the 1st plate-like part material 
by which two or more formation was carried out may be covered, it forms a heating means in the 
inferior surface of tongue of the periphery section of a surface plate, and forms a cooling means in the 
inferior surface of tongue of the center section of the surface plate. 

[001 1] Moreover, water is used for the equalizer concerning claim 4 of this invention by the cooling 
means as a cooling medium. 

[0012] Moreover, the equalizer concerning claim 5 of this invention joins the 2nd plate-like part material 
so that the pars basilaris ossis occipitalis of a circulation way may turn into the lower part. 
[0013] Moreover, the equalizer concerning claim 6 of this invention forms an ebullition promotion 
means to promote ebullition of a working fluid in a circulation way. 

[0014] Moreover, the equalizer concerning claim 7 of this invention is made to constitute on the 
circulation way by which two or more arrangement was carried out, so that the circulation way of the 
periphery section of a surface plate may become a low location from the circulation way of the center 
section of the surface plate. 
[0015] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 of operation is the sectional view showing the 
configuration of the equalizer in the gestalt 1 of implementation of this invention. In drawing..! , 1 is the 
1st plate-like part material by which two or more annular slots 2 arranged concentrically were formed in 
the inferior surface of tongue, and two or more workpieces 3 are laid in a top face. 4 is 2nd plate-like 
part material joined to the inferior surface of tongue of the 1 st plate-like part material 1 by soldering etc., 
as each annular slot 2 is covered, and it constitutes the surface plate 5 with the 1st plate-like part 
material 1. 6 is two or more circulation ways formed by each annular slot 2 and the 2nd plate-like part 
material 4, and after evacuation is carried out to the interior of each, respectively, the working fluid 7 of 
the specified quantity is enclosed. 14 is heating means, such as a field-like heater arranged on the 
inferior surface of tongue of the periphery section of a surface plate 5. 
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[0016] If heated in the equalizer in the gestalt 1 of the operation constituted as mentioned above by the 
heating means 14, such as a field-like heater arranged on the inferior surface of tongue of the periphery 
section of a surface plate 5 The working fluid 7 in each circulation way 6 is also heated, and it is spread 
to the space in the circulation way 6 sealed by becoming a steam, and by the top-face side where the 
temperature in the circulation way 6 is low, this steam emits heat as condensation latent heat, and 
liquefies. And inside the circulation way 6, this liquefied working fluid 7 falls with gravity, and flows 
back to an inferior-surface-of-tongue side, and heat transport is carried out to the top face of a surface 
plate 5 from the heating means 14 by repeating this actuation successively. By arranging the heating 
means 14 on the inferior surface of tongue of the periphery section of a surface plate 5, the heat 
dissipation by the side of a periphery can be provided, the temperature gradient by the side of a 
periphery and inner circumference can be abolished by performing the above-mentioned heat transport 
to an inner circumference side from a periphery side, and surface plate 5 surface soak nature can be 
raised. Moreover, by arranging the heating means 14 on the inferior surface of tongue of the periphery 
section of a surface plate 5, liquid pool **** which makes a heat source immersed in a working fluid 
cannot be prepared, the structure of a surface plate 5 can be simplified, and low cost-ization can be 
attained. 

[0017] Gestalt 2. drawing.2 of operation is the sectional view showing the configuration of the equalizer 
in the gestalt 2 of implementation of this invention. In drawing 2 ,1,2, 4-7 are the same as that of the 
configuration of the gestalt 1 of operation mentioned above. 15 is the heating means which consists of a 
sheath heater laid under the inferior surface of tongue of the periphery section of a surface plate 5, and 
there is, for example, a slot is processed on the inferior surface of tongue of the 2nd plate-like part 
material 4, and the heating means 15 is embedded in the slot. It fills up with the high temperature 
conduction material 16 which consists of a thermally conductive compound etc. between the heating 
means 15 and a slot if needed. 

[0018] Thus, thermal resistance from the heating means 15 to a surface plate 5 by making the heating 
means 15 lay under the inferior surface of tongue of the periphery section of a surface plate 5 is 
lessened, the heat input of high density becomes more possible, while being able to obtain the equalizer 
excellent in heat responsibility, dispersion in the heat by adhesion to the surface plate 5 of the heating 
means 15 etc. can be abolished, and soak nature can be raised more. In addition, although what embeds 
the heating means 15 in drawing.2 in the semicircle-like slot of the inferior surface of tongue of the 
periphery section of a surface plate 5 was described, a hole is made in the inferior surface of tongue of 
the periphery section of a surface plate 5, or you may make it make the heating means 15 lay 
underground by cast etc. 

[0019] Gestalt 3. drawing 3 of operation is the sectional view showing the configuration of the equalizer 
in the gestalt 3 of implementation of this invention, drawing 3 — setting -1,2, and 4- 7 and 14 are the 
same as that of the configuration of the gestalt 1 of operation mentioned above. 17 is a cooling means 
arranged on the inferior surface of tongue of the center section of the surface plate 5, for example, is 
cooling media, such as air, and is sprayed on the inferior surface of tongue 4 of the center section of the 
surface plate 5, i.e., the 2nd plate-like part material. 

[0020] Thus, the heating means 14 can be attached in the inferior surface of tongue of the periphery 
section of a surface plate 5, cooling media, such as air which is the cooling means 17, can be sprayed on 
the inferior surface of tongue of the center section of the surface plate 5, the center section of the surface 
plate 5 can be cooled by using the cooling operation by emission of the condensation latent heat of the 
circulation way 6, and highly precise soak nature can be obtained by making it equalize with the 
temperature fall by the side of the periphery of the surface plate 5 by the heat release by the side of a 
periphery becoming large. While the temperature rise of the workpiece laid in surface plate 5 and 
surface plate 5 top face and a temperature reduction can carry out in a short time, it can double with 
laying temperature in a short time, maintaining temperature distribution at homogeneity at the time of a 
temperature rise and a temperature reduction. 

[0021] Gestalt 4. drawing. 4 of operation is the sectional view showing the configuration of the equalizer 
in the gestalt 4 of implementation of this invention, drawing 4 - setting -1,2, and 4- 7 and 14 are the 
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same as that of the configuration of the gestalt 1 of operation mentioned above. 18 shows the case where 
it consists of inlet 20a which is the cooling means arranged on the inferior surface of tongue of the 
center section of the surface plate 5, for example, covers the radiation fin 19 which contacted thermally 
the inferior surface of tongue 4 of the center section of the surface plate 5, i.e., the 2nd plate-like part 
material, and has been arranged, and this radiation fin 19, and introduces cooling media, such as air, and 
a covering object 20 which has derivation opening 20b. 

[0022] The heating means 14 is attached in the inferior surface of tongue of the periphery section of a 
surface plate 5. Thus, on the inferior surface of tongue of the center section of the surface plate 5 The 
cooling means 18 which consists of a radiation fin 19 and inlet 20a, and a covering object 20 that has 
derivation opening 20b is arranged. While doing so the same effectiveness as the gestalt 3 of operation 
mentioned above by drawing cooling media, such as air, from inlet 20a of the covering object 20, 
spraying a radiation fin 19 and making it draw from derivation opening 20b The temperature reduction 
of the workpiece laid in surface plate 5 and surface plate 5 top face can be performed further in a short 
time. 

[0023] Gestalt 5. drawing S and drawing 6 of operation are the sectional view and top view showing the 
configuration of the equalizer in the gestalt 5 of implementation of this invention. In each [ these ] 
drawing, 1, 2, 4-7 are the same as that of the configuration of the gestalt 1 of operation mentioned 
above. It may be divided, although 14 is heating means, such as a field-like heater arranged on the 
inferior surface of tongue of the periphery section of a surface plate 5, and drawing shows the case of 
one apparatus according to the shape of a doughnut as an example. 21 is a cooling means which contacts 
thermally the inferior surface of tongue 4 of the center section of the surface plate 5, i.e., the 2nd plate- 
like part material, and is arranged, water is used as a cooling medium, it has inlet 22a of water, and 
derivation opening 22b, and the annular free passage slot 23 which opens inlet 22a and derivation 
opening 22b for free passage is formed. 

[0024] Thus, by using water with large heat capacity compared with air, the cooling means 21 which 
contacts thermally the inferior surface of tongue of the center section of the surface plate 5, and is 
arranged on it can reduce the amount of the cooling medium used sharply, and can miniaturize the 
circulation system of a cooling medium while refrigeration capacity is large and can cool rather than the 
gestalt 3 of operation mentioned above in a short time rather than it pours cooling media, such as air, by 
using water as a cooling medium. By having made annular the free passage slot 23 where a cooling 
medium flows, it can cool so that the temperature distribution of a surface plate 5 may become 
homogeneity at the time of cooling, and heat deformation of a surface plate 5 can be prevented. 
[0025] Gestalt 6. drawing 7 of operation shows the configuration of the cooling means of the equalizer 
in the gestalt 6 of implementation of this invention, (A) is a bottom view and (B) is a side elevation. The 
cooling plate object 25 which 24 is a cooling means which contacts thermally the inferior surface of 
tongue 4 of the center section of the surface plate 5, i.e., the 2nd plate-like part material, and is arranged 
in .drawing.7 , and contacts the 2nd plate-like part material 4 thermally, and is arranged, The 
introductory header 26 which has inlet 26a which contacts this cooling plate object 25 thermally, is 
arranged, and introduces water as a cooling medium, The derivation header 27 which has derivation 
opening 27a which derives the water which contacted the cooling plate object 25 thermally, has been 
arranged, and was introduced into the introductory header 26, It is arranged so that the introductory 
header 26 and the derivation header 27 may be opened for free passage, and drawing is constituted by 
two or more passage 28 arranged in the shape of meandering as an example, respectively. 
[0026] Thus, by having carried out meandering arrangement of the passage 28 in the cooling plate object 
25 of the limited range, long passage length can be taken, the heating area by the side of a cooling 
medium can be enlarged, the refrigeration capacity of the cooling means 24 can be improved and a 
cooldown delay can be shortened further. Moreover, while pouring the water which is a cooling medium 
in a parallel circuit, by carrying out meandering arrangement and passing throughout the inside of a 
field, temperature averaging of the cooling plate object 25 can be attained at the time of cooling, and it 
can cool so that the temperature distribution of a surface plate 5 may become homogeneity, and heat 
deformation of a surface plate 5 can be prevented. 
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[0027] Gestalt 7. drawing 8 of operation is the sectional view showing the configuration of the equalizer 
in the gestalt 7 of implementation of this invention. The 1st plate-like part material by which, as for 29, 
two or more annular slots 30 arranged concentrically were formed in the top face in drawing 8 , It is the 
2nd plate-like part material joined to the top face of the 1st plate-like part material 29 by soldering etc., 
and a workpiece is laid in the top face of this 2nd plate-like part material 3 1 so that each annular slot 30 
may be covered, and 3 1 constitutes the surface plate 32 with the 1 st plate-like part material 29. 33 is two 
or more circulation ways formed by each annular slot 30 and the 2nd plate-like part material 31, and 
after evacuation is carried out to the interior of each, respectively, the working fluid 34 of the specified 
quantity is enclosed. 

[0028] Thus, when the 1st plate-like part material 29 and the 2nd plate-like part material 3 1 which 
constitute a surface plate 32 considered as vertical reverse arrangement compared with the gestalt of 
each operation mentioned above By making the base of two or more slots 30 of the 1st plate-like part 
material 29 into the shape of a radii-like quirk, and making the base of this slot 30 into a lower part side 
When a working fluid 34 is the same volume, the height of the oil level of the slot 30 interior can be 
made high compared with the case, a flat [ a groove bottom ], and the return of a working fluid 34 can be 
improved according to a head difference. Moreover, while being able to decrease the volume of a 
working fluid 34 and being able to carry out heat responsibility over a temperature rise early, 
construction of the surface treatment to a slot 30 becomes easy. Although the slot 30 stated the radii-like 
thing with the gestalt of this operation, a groove bottom should just be a configuration which becomes 
small [ width of face ] as it goes to bases, such as a square shape and trapezoidal shape. 
[0029] Gestalt 8. drawing 9 of operation is the important section sectional view showing the 
configuration of the equalizer in the gestalt 8 of implementation of this invention. In drawing 9 , 29-34 
are the same as that of the configuration of the gestalt 7 of operation mentioned above. 35 is a slot which 
faced the slot 30 which R processing was carried out at the concave at the 2nd plate-like part material 3 1 
which constitutes a surface plate 32, and was formed in the 1st plate-like part material 29, and has been 
arranged. When a surface plate 32 is heated, the interior of the circulation way 33 needs to require 
internal pressure with the vapor pressure of a working fluid 34, and the 2nd plate-like part material 3 1 
needs to thicken thickness so that it may not deform with internal pressure. 

[0030] Thus, by having established at the concave the slot 35 by which R processing was carried out in 
the 2nd plate-like part material 3 1, the reinforcement of the 2nd plate-like part material 3 1 can be raised, 
and thickness of the 2nd plate-like part material 3 1 can be made thin. In connection with it, weight of a 
surface plate 32 can be made light and a temperature rise and heat responsibility over temperature 
descent can be carried out early. 

[003 1] Gestalt 9. drawing 10 of operation is the important section sectional view showing the 
configuration of the equalizer in the gestalt 9 of implementation of this invention. In drawing 1 0 , 29-34 
are the same as that of the configuration of the gestalt 7 of operation mentioned above. 36 is surface 
treatment processing objects constructed, the inferior surface of tongue, i.e., the ebullition side, of the 
circulation way 33 established in the surface plate 32, such as recessing and sandblasting. 
[0032] Thus, since the return of a working fluid 34 can be improved by work of capillary force with the 
surface treatment processing object 36 while being able to receive promotion of ebullition of a working 
fluid 34 by constructing the surface treatment processing object 36, the inferior surface of tongue, i.e., 
the ebullition side, of the circulation way 33, thermal resistance in ebullition evaporation can be made 
small, and the equalizer which was excellent in thermal efficiency can be obtained. 
[0033] Gestalt 10. drawing 1 1 of operation is the important section sectional view showing the 
configuration of the equalizer in the gestalt 10 of implementation of this invention. In drawing 1 1 , 29- 
34 are the same as that of the configuration of the gestalt 7 of operation mentioned above. 37 is the 
surface treatment processing object constructed by the porous body by plating, sintering, etc., the inside, 
i.e., the ebullition side, of the circulation way 33 established in the surface plate 32. 
[0034] Thus, by constructing the surface treatment processing object 37, the inside, i.e., the ebullition 
side, of the circulation way 33, ebullition of a working fluid 34 can be promoted further, thermal 
resistance in ebullition evaporation can be made small, and the equalizer which was excellent in thermal 
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efficiency can be obtained. 

[0035] Gestalt 11. drawing 12 of operation is the important section sectional view showing the 
configuration of the equalizer in the gestalt 1 1 of implementation of this invention. In drawing 12 , 29- 
34 are the same as that of the configuration of the gestalt 7 of operation mentioned above. 38 is an 
ebullition promotion means which is arranged, the inferior surface of tongue, i.e., the ebullition side, of 
the circulation way 33 established in the surface plate 32, for example, consists of wire gauzes etc. 39 is 
a supporting material which supports the ebullition promotion means 38. 

[0036] Thus, the same effectiveness is done so by arranging the ebullition promotion means 38, the 
inferior surface of tongue, i.e., the ebullition side, of the circulation way 33, without processing 
circulation way 33 the very thing. 

[0037] Gestalt 12. drawing 13 of operation is the sectional view showing the configuration of the 
equalizer in the gestalt 12 of implementation of this invention. In drawing 13 , 40 is arranged 
concentrically on the top face, and a pars basilaris ossis occipitalis is the 1st plate-like part material in 
which two or more annular slots 41 formed deeply one by one were formed so that the direction of a 
periphery side may serve as a low location from a central site, and the center section is formed in the 
concave. It is the 2nd plate-like part material joined to the top face of the 1st plate-like part material 40 
by soldering etc., and a workpiece is laid in the top face of this 2nd plate-like part material 42 so that 
each annular slot 41 may be covered, and 42 constitutes the surface plate 43 with the 1st plate-like part 
material 40. 44 is two or more circulation ways formed by each annular slot 41 and the 2nd plate-like 
part material 42, and after evacuation is carried out to the interior of each, respectively, the working 
fluid 45 of the specified quantity is enclosed. 46 is heating means, such as a field-like heater arranged on 
the inferior surface of tongue of the periphery section of a surface plate 43. 

[0038] Thus, since it is [ the working fluid 45 condensed in the circulation way 44 interior ] return-easy 
into the evaporation part by the side of surface plate 43 periphery, and it can be used as it, ****** of a 
periphery side evaporator can be prevented, the big thing of heat transport capacity is obtained and the 
cycle from evaporation to condensation can be made smooth, the heat characteristic of a surface plate 43 
can be raised. 
[0039] 

[Effect of the Invention] As mentioned above, according to claim 1 of this invention, surface plate 
surface soak nature can be raised by the 2nd plate-like part material joined to the 1st plate-like part 
material having constituted the surface plate so that the circulation way where the groove circulation 
way was formed in the 1st plate-like part material and the 1st plate-like part material by which two or 
more formation was carried out might be covered, and having formed the heating means in the inferior 
surface of tongue of the periphery section of a surface plate. 

[0040] Moreover, according to claim 2 of this invention, a heating means can obtain the equalizer 
excellent in heat responsibility by having laid under the inferior surface of tongue of the periphery 
section of a surface plate. 

[0041] Moreover, the 2nd plate-like part material joined to the 1st plate-like part material so that the 
circulation way where the groove circulation way was formed in the 1st plate-like part material and the 
1st plate-like part material by which two or more formation was carried out may be covered according to 
claim 3 of this invention constitutes a surface plate. Highly precise soak nature can be obtained by 
having formed the heating means in the inferior surface of tongue of the periphery section of a surface 
plate, and having formed the cooling means in the inferior surface of tongue of the center section of the 
surface plate. 

[0042] Moreover, according to claim 4 of this invention, a cooling means can be cooled by having used 
water as a cooling medium in a short time. 

[0043] Moreover, according to claim 5 of this invention, heat responsibility over a temperature rise can 
be early carried out by having joined the 2nd plate-like part material so that the pars basilaris ossis 
occipitalis of a circulation way might turn into the lower part. 

[0044] Moreover, according to claim 6 of this invention, the equalizer which was excellent in thermal 
efficiency can be obtained by having formed an ebullition promotion means to promote ebullition of a 
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working fluid in the circulation way. 

[0045] Moreover, according to claim 7 of this invention, on the circulation way by which two or more 
arrangement was carried out, the heat characteristic of a surface plate can be raised by having made it 
constitute so that the circulation way of the periphery section of a surface plate may become a low 
location from the circulation way of the center section of the surface plate. 



[Translation done.] 
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